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Introduct ion 
T h i s w o r k i s o n l y par t o f a l arger s t u d y o n n e r v o u s l e s i o n s in t h e re sp i ra tory trac t in 
d i f f e r e n t i n f l a m m a t o r y d i s e a s e s a n d t u m o r s . 
In t h e a v a i l a b l e l i t e r a t u r e w e w e r e i m p r e s s e d b y t h e great n u m b e r o f w o r k s c o n c e r n i n g 
i he n o r m a l a s p e c t s o f b r o n c h o - p u l m o n a r y i n n e r v a t i o n such as t h o s e b y A. P L O S C H K O ( 1 8 9 7 ) , 
A S D O G I E I . ( 1 9 0 3 ) , N . P . T I S U T K I N ( 1 9 0 5 ) , O . I . A R S E L L ( 1 9 2 3 , 1 9 3 5 ) , O . L A R S E L L a n d D o « 
( 1 9 3 3 ) , P . S U N D E R - P L A S S M A N N ( 1 9 3 3 ) , J . B . G A Y L O R ( 1 9 3 4 ) , C . D I J K S T R A ( 1 9 3 9 ) , G . I . Z A B U S O V 
( 1 9 4 0 , 1 9 4 1 ) , V . F . L A S K O V ( 1 9 3 8 , 1 9 4 8 ) , I . T . N I C U L E S C U e t a l . ( 1 9 5 2 ) , R . H O N J I N ( 1 9 5 6 ) 
as c o m p a r e d t o s t u d i e s o n t h e p a t h o l o g i c a l a spec t s o f th i s i n n e r v a t i o n in d i f f e r e n t d i seases 
and e s p e c i a l l y in t u b e r c u l o s i s . T h e w o r k s o f A . G . F I L A T O W A a n d B . J . L A W R E N T J E W ( 1 9 3 2 ) , 
M . L . B O R O W S K Y ( 1 9 3 3 ) , S . S . W A I L ( 1 9 3 7 ) , V . F . L A S K O V ( 1 9 3 8 , 1 9 4 8 ) , O . E M H A R T ( 1 9 4 2 ) , 
A . T . H A Z A N O V ( 1 9 4 9 , 1 9 5 1 ) , N . E . J A R I G H I N ( 1 9 5 1 , 1 9 5 6 ) , I. S L E P K O V ( 1 9 5 3 ) a n d I. M . 
KOIOLOV» ( 1 9 5 8 1 h a v e b r o u g h t v a l u a b l e c o n t r i b u t i o n s to th i s f i e l d o i p a t h o l o g y but t h e 
a u t h o r s e i t h e r insist o n l y u p o n i n t r a m u r a l ganglia l e s ions or u p o n n e u r o v e g e t a t i v e e x t r a p u l -
m o n a r y les ions . £ . 
T h i s p a p e r present s the result o f o u r o w n o b s e r v a t i o n s o n m o r p h o p a t h o l o g v o t the 
n e r v e s a n d n e r v e e n d i n g s in p u l m o n a r y s t r u c t u r e s s t u d i e d para l l e l t o d i f f e r e n t t u b e r c u l o u s 
les ions . T h e l e s ions o b s e r v e d in the n e r v e c e l l s o f t h e i n t r a m u r a l v e g e t a t i v e g a n g l i a w i l l be 
dea l t w i t h in a n o t h e r w o r k . 
Material and method 
This s tudy was carried out on resection specimens f rom 15 cases of fibro-
cavi ta ry tuberculosis of the lungs. The evolut ion of the illness was one year 
and even more in 11 cases; in the remaining 4 cases the age of the tuberculous 
lesions could not be accurately determined but was probably much older. All 
the older ident if ied cases were t reated wi th large quanti t ies of antibiotics. 
In each case several f ragments of the pu lmonary , bronchial and pleural 
lesions, of the cavi ty walls, d ra in ing bronchi and lung close to the macros-
copical lesions were studied. 
The nervous structures were examined on serial sections by means or 
T K O I T S C K Y ' S silver block impregnat ion . 
2 3 6 ST . M C O L E S C O , FL. N I S S I M , C . R Â U , I . K Â I L E A N U 
Specific and non-specif ic i n f l ammato ry lesions were studied on p a r a f f i n 
sections stained by hematoxyl in-eosin, van G I E S O N , W E I G E R T f o r the elastica 
and by G O M O R I ' S method f o r reticular fibers. 
Resul ts 
Microscopical s tudy of the cases showed i n f l a m m a t o r y lesions associated 
to pathological aspects of the local nervous structures. 
The various i n f l a m m a t o r y lesions may be systematised as fo l lows: 
— extensive exuda t ive and caseous lesions of the lung encapsulated by 
product ive inf lammat ion and scar-tissue; 
— tubercles of the lung, mostly a typica l ; 
— specific and non-specif ic bronchitis wi th : exuda te or caseum in the 
bronchi, ulceration, granula t ion tissue, tubercles with or wi thout typical 
L A N G H A N S giant-cells, per ibronchial sclerosis with bronchiectasis; 
— specific or non-specif ic product ive vascularitis wi th sclerosis, stenosis 
or obl i terat ion; 
— scleroemphysema; 
— pleuritis and pleural sclerosis. 
The nervous les ions, a lways present, but with slight d i f ferences as t o 
intensity and distr ibut ion, were related to the evolut ive aspects of the i n f l a m -
matory non-specific and specific lesions. 
Thus we found lesions of the nerves and nerve endings, of the nervous 
cells in the in t ramura l vegeta t ive microganglia (mostly of the i r r i ta t ion type) 
and of their synapses with preganglionic fibers. 
T h e lesions of the nerves and nerve ending m a y be grouped in: 
— lesions of the nerves and nerve endings of the broncho-vascular f o r -
mat ions and pleura, in the vicinity of non-specif ic and specific i n f l a m m a t o r v 
lesions; 
— nerve regeneration in the new-growth granula t ion tissue; 
— absence of nerve f ibers in scar-tissue. 
The lesions of the nerves and nerve endings were especially studied in 
the main bronchi a t the level of the epithelium, chorion, smooth muscle layer, 
vessels, isolated nerve f ibers and nerves in cont inui ty wi th in t r amura l ganglia. 
rhe a l ternat ions are mainly found in bronchi with ulcerated mucosa or parietal 
lesions. Sometimes they may also be found in the nerve f ibers and nerve endings 
of the intact bronchi whose epithelia only come into contact with baci l l i ferous 
exudates and caseum but the most impor tan t nervous lesions evident ly deve lop 
parallel t o the more severe bronchia l lesions. 
Fig. 1. — Case J. P h o t o m i c r o g r a p h s and d r a w i n g o f t h e t a n g e n t i a l s e c t i o n o f a m a i n 
bronchus epithelium c l o s e t o t u b e r c u l o u s l e s ions t h a t are n o t r e p r e s e n t e d here . 
T h e t e r m i n a l i n n e r v a t i o n o f t h e b r o n c h i a l epithelium is insured by u n m y e l i n a t e d 
n e r v e f ibers c o m i n g f r o m t h e chorion. T h e s e f ibers p r e s e n t i n t e n s e argentophilia, a r c 
i r r e g u l a r l y t h i c k e n e d e s p e c i a l l y a t their r a m i f i c a t i o n s a n d g e n e r a l l y e n d as r e l a t i v e ! * 
c o a r s e a r g y r o p h i l e k n o b s a n d s o m e t i m e s as f ree n e r v e e n d i n g s . T h e k n o b s are 
n u m e r o u s a n d m a y l i k e w i s e b e seen as i s o l a t e d a r g e n t o p h i l e masses l y i n g o n t h e 
b r o n c h i a l epithelia. ' 
T R O I T S C K Y ' S s i l v e r i m p r e g n a t i o n . 
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Lesions of the sensitive innerva t ion of the bronchia l epi thel ium were f o u n d 
in case 2 (Fig. 1) on tangent ia l sections near exuda t ive and caseous lesions 
encapsula ted by p ro l i f e r a t i ve i n f l ammat ion . 
T h e isolated unmye l ina t ed nerve f ibers or ig ina t ing f r o m the f ine nerves 
of the bronchial chorion m a y be seen on such sections. These f ibers lie on the 
Fig. 2. — Cases 9 (A, B) and 2. (C). D r a w i n g s o f the s m o o t h muscle layer o f bronchi 
A. Sens i t ive innerva t ion f ibers with hyperargentophilia. B. P r o p r i o c e p t i v e i n n e r v a t i o n 
structure irregularly th ickened a n d with a b n o r m a l neurof ibr i l aspects . C . H v p e r -
a r g e n t o p h i l c m o t o r nerve endings , denser t h a n usual . 
T R O I T S C K Y ' S s i lver impregnat ion . 
bronchial epithelia a n d ensure their innerva t ion . They present intense argyro-
philia, i r regular ly d is t r ibuted fus i fo rm th ickenings and varicose aspects . T h e 
thickenings a re coarser at the ramif ica t ions . T h e nerve f ibers mos t ly end as 
relat ively coarse and i r regular sized a rgen tophi le knobs and sometimes as f r ee 
ne rve endings. T h e t e rmina l knobs a re so numerous tha t they may be seen as 
isolated a rgyroph i l e masses lying on the epithelia. 
In 4 cases in the smooth muscular layer of the bronchi wall (Fig. 2) 
especially in the regions of ulcerated mucosa, a sensit ive and m o t o r inner -
va t ion richer than usual wi th intense a rgy roph i l e nerve fibers w a s f o u n d . 
T h e more complex p rop r iocep t ive fo rma t ions (no rma l ly similar to those of 
the caro t ic sinus region), also presented i r regular th ickening and a b n o r m a l 
aspects of their neurof ibr i l s . 
T h e nerve f ibers in the bronchia l chorion a re denser than no rma l (3 cases). 
O n longi tud ina l and t ransversa l sections of the bronchi, the fascicles of f ibers 
proceeding f r o m the numerous nerve stems of the muscula r layer , f o r m a rcades 
and end in a richer plexus, immedia te ly be low the epithelium and its basement 
m e m b r a n e . O n f a v o u r a b l e t angen t i a l sections (Fig. 3 B, C ) one m a y see a 
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F'g- y — Case 1. A. P h o t o m i c r o g r a p h of t w o nerves on the f l o o r o f a tuberculous ulceration 
in a main d r a i n i n g bronchus. 
The n e r v e f ibers sprout ing from the depth of the bronchia l w a l l s h o w intense argento-
philia. O n the right, one o f those f ibers presents i m p o r t a n t d i f f erences in size, w i t h 
var icose aspects , a n d ends w i t h a h y p e r a r g e n t o p h i l e c lub at u lcerat ion level . 
Case 2. B, C. P h o t o m i c r o g r a p h s of tangent ia l sec t ions of the subepi the l ia l nerve 
plexus of a main d r a i n i n g bronchus. There arc numerous unmye l ina ted nerve f ibers 
f o r m i n g a denser ne twork than normal . 
T R O I T S C K Y ' S s i lver impregnat ion . 
2 4 0 S T . N I C O L E S C O , FL. N1SS1M, C . R A J , I. R A I L E A N U 
dense n e t w o r k f o r m e d by unmyel ina ted nerve fibers, of equal size, but p re -
senting re la t ively intense argentopbilia. 
There is a ^ o an increase in the number of ne rve f ibers of the adventitia 
0 t L - f l a , f g e b r o n c h i a l a n d per ibronchia l vessels, the f ibers being m o r e a rgen-
lophi le t han usual. These nerve f ibers f u r t h e r insure innerva t ion of the a r te r i a l 
media accord ing to t h e no rma l pat tern upon which J . N I C O L E S C O insisted in 
his studies on the inne rva t ion of the arterial media. 
Iig. 4. — Cases I K A, B, D) and 5 (C). D r a w i n g s o f n e r v e s f r o m an u l c e r a t e d bronchus. 
L o n g i t u d i n a l s e c t i o n s o f n e r v e s presen t ing m o s t l y u n m y e l i n a t e d f ibers . T h e a x o n s 
s o m e t i m e s presen t hypcrargenlophilia a n d i n e q u a l i t i e s o f s i ze w i t h m o n i l i f o r m a n d 
v a r i c o s e a spec t s . T h e r e is a t e n d e n c y t o f o r m spira ls . T h e s e n e r v e f i b e r s e n d in 
t h i c k e n e d c lubs or in a big a r g e n t o p h i l e bal l (C). 
T h e m y e l i n s h e a t h s are t h i c k e n e d , o f i r r e g u l a r s i ze s o m e t i m e s s h o w i n g a t e n d e n c y 
t o f r a g m e n t a t i o n . 
T R O I T S C K Y ' S s i l v e r i m p r e g n a t i o n . 
The nerves of t h e bronchia l wall f r e q u e n t l y present a b n o r m a l aspects 
(Fig. 4, 3 A), more i m p o r t a n t in the case of extensive par ie ta l a n d especially 
ulcerat ive lesions. Isolated ne rve fibers are most ly a f f e c t e d . 
T h e myel in sheaths a re i r regular ly th ickened and of m o n i l i f o r m aspect , 
sometimes f r agmen ted in to isolated ovoid globes (7 cases, some wi th a shor te r 
cl inical evolu t ion) . These lesions can be localised on p a r t of the myel in sheath 
o n l y . 
Lesions of the axons are less f r equen t t han those of the myel in sheaths, 
' h e axons present hyperargentophilia, sometimes localised on cer ta in por t ions 
of the f iber , f u s i f o r m thickenings and varicose aspects. T h e t endency to f o r m 
spirals is seldom mani fes ted (2 cases). Especial ly in the v ic in i tv of u lcera t ive 
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ig. 5. — Case 1. A, B. Sec t ions o f an unmye l ina ted nerve from the w a l l o f a tubercu lous 
cav i ty . 
Isolated nerve f ibers sprout ing from this nerve insure innervat ion of a n o n - s p e c i f i c 
granula t ion tissue. 
C , D. Serial sect ions of the same granula t ion tissue tangent ia l to the nerve f r o m A 
and B. A t a h igher m a g n i f i c a t i o n (D) one may see the c lose re lat ionship of the nerve-
f ibers to the n e w - g r o w t h capi l lar ies w h i c h they a c c o m p a n y . 
T R O I T S C K Y ' S s i lver impregnat ion . 
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lig. 6. — Case 1. A, B. P h o t o m i c r o g r a p h s of a l o n g i t u d i n a l l y cut main bronchus at d i f f e r e n t 
magn i f i ca t ions . 
T h e muscular layer of the bronchus is interrupted by a nonspec i f i c g r a n u l a t i o n tissue 
r ichly vascular ised b y n e w - g r o w t h capi l lar ies a l o n g w h i c h there are a lso n e r v e 
f ibers characterised b y intense argentophilia. 
Case 2. C. P h o t o m i c r o g r a p h o f n e w - g r o w t h capi l lar ies f rom a n o n - s p e c i f i c g r a n u l a t i o n 
tissue. D . N e r v e f ibers or ig inat ing from a large nerve innervate the g r a n u l a t i o n 
t issue; they are h y p e r a r g e n t o p h i l e and a c c o m p a n y the b lood vessels. 
T R O I T S C K Y ' S s i lver impregnat ion . 
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lesions (Fig. 3 A) and of sclerosis, some nerve f ibers end (3 cases) as sterile balls 
(of va r i ab le argyrophilia), as clubs o r as thickened f a l c i fo rm expans ions . 
In a single case t h e S C H W A N N cells of a bronchial nerve were mul t ip l i ed 
with a marked decrease in the n u m b e r of axons . 
Nerve regeneration is f r equen t in certain stages of tuberculosis. 
It is likely tha t m a n y of the previous ly described morpholog ica l aspects 
such as grea te r densi ty of ne rve fibers, byperargentophilia, a t endency to f o r m 
spirals and the ba l l -phenomenon are also regenerat ive mani fes ta t ions . 
N e r v e f iber regenerat ion may be asserted for a ce r ta in ty in the n e w - g r o w t h 
g ranu la t ion tissue of the ulcerated bronchia l wall , tuberculous cavit ies and 
pleura (6 cases). 
T h e nerves previously in t e r rup ted by i n f l a m m a t o r y or ulcerat ive processes 
are the origin of isolated regenerated nerve f ibers (Fig. 5). These sprout f rom 
Fig. 7. — Case I. A. B. P h o t o m i c r o g r a p h s o f a tubcrc ic o f a smal l bronchus at d i f f e r e n t 
m a g n i f i c a t i o n s . 
T h e r e are n e r v e f ibers o n l y at the p e r i p h e r y o f t h e t u b e r c l e . 
T R O I T S C K Y ' S s i l v e r i m p r e g n a t i o n . 
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the in t e r rup ted nerve end and f o r m a denser o r looser nervous n e t w o r k some-
times recal l ing the aspects of an a m p u t a t i o n pseudo-neuroma. M a n y of the 
nerve f ibers remain in close real t ionship to the n e w - g r o w t h capi l lar ies the> 
a c c o m p a n y . 
In Fig. 6 the regenera t ive charac ter of such f ibers may readi ly be de ter -
mined. A bronchus cut lengthwise presents non-spec i f ic g ranu la t ion tissue in te r -
rup t ing the smooth muscu la r layer . This g ranu la t ion tissue is rich in n e w -
g r o w t h capil lar ies w i th their own character is t ic m o r p h o l o g y and spat ia l o r i en -
t ' s - 8. — Case IS. A, B. P h o t o m i c r o g r a p h s of serial sec t ions of a n o n - s p e c i f i c g r a n u l a t i o n 
tissue w i t h g iant -ce l l s of e n d o t h e l i a l origin f r o m the w a l l o f a dra in ing bronchus 
A l o n g the cap i l l ary vesse ls f rom which several g iant -ce l l s , ac tua l ly h y p e r t r o p h i c 
bl ind capi l lary buds, sprout, there are nerve f ibers e n d i n g at the l eve l o f o n e o f 
these g i a n t - c e l l s (C, D). 
T R O I T S C K Y ' S s i lver impregnat ion . 
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ra t ion. T h e hype ra rgen toph i l e ne rve f ibers a long these n e w - g r o w t h capi l lar ies 
ihus have the same regenera t ive s ignif icance. 
T h e unmyel ina ted nerve f ibers (Fig. 7) at the pe r iphery of typ ica l and 
a typica l bronchia l tubercles (2 cases) m a y also be considered as regenerated 
fibers. The i r close re la t ionship to new-g rowth capil lar ies may be seen on serial 
sections. T h e absence of ne rve f ibers in the center of these p ro l i f e r a t i ng lesions 
is l ikewise s ignif icant , because the avascu la r charac te r of tubercles is concidered 
a character is t ic f e a t u r e of this i n f l a m m a t o r y process. 
A n interest ing prob lem of d i f f e r en t i a l diagnostic m a y be discussed in case 
15 (Fig. 8) w h e r e we f o u n d regenerated nerve f ibers in close connect ion to the 
capil lar ies of a non-speci f ic g ranu la t ion tissue rich in giant-cells of endothel ia l 
or igin . 
We shall insist upon the regenerat ive aspects of the nerve f ibers of the 
intima of an a r t e ry (Fig. 9) s i tua ted near the wall of a tuberculous cav i ty . 
O n mul t ip le serial sections of this vessel (Fig. 10) and its r ami f ica t ions i t was 
lig. 9. — Case I. P h o t o m i c r o g r a p h s at d i f f e r e n t m a g n i f i c a t i o n s of the wal l o f a p u l m o n a r y 
artery s i tuated in the v ic in i ty of a tuberculous c a v i t y . 
A. T h e wal l o f the artery is much thickened. The pro l i ferated intima presents n e w -
g r o w t h capi l lar ies a n d their a c c o m p a n y i n g nerve fibers. T h e muscular layer is not 
m o d i f i e d . T h e advenlitia is e spec ia l ly rich in isolated nerve f ibers and nerves . B. 
Deta i l s at a higher m a g n i f i c a t i o n of t h e nerve fibers wi th in the intima in c lose 
topograph ic re lat ionship to the n e w growth-cap i l l ar i e s a long w h i c h they a d v a n c e . 
Some o f these nerve f ibers a l s o m a n i f e s t a t endency to form spirals. 
T R O I T S C K Y ' S s i lver impregnat ion . 
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possible to s tudy the str iking parallelism between the parietal p ro l i fe ra t ing 
in f lammat ion and nerve f iber regeneration. 
In the adventitia and in its vicinity there is a non-specific g ranula t ion 
tissue with new-growth capillaries. The smooth muscle fibers of the media 
are not modif ied but here a pathological vascularisat ion exists. The blood 
supply of this sheath and in continui ty of the intima is insured by new-growth 
capil laries or iginat ing f rom the advent i t ia l vasa vasorum. The intima is con-
siderably thickened by intense connective (and also vascular) p ro l i fe ra t ion . 
The ar ter ial lumen is i r regular ly nar rowed, even obl i tera ted in the smaller 
ramif icat ions. 
The nerve supply of this a r te ry and its ramif ica t ions presents relat ively 
complex morphological aspects. The adventitia is very rich in i r regular ly dis-
posed amyelinic nerve fibers and nerves. Isolated nerve fibers penet ra te through 
the muscular layer of the a r t e ry and reach the intima along the new-g rowth 
capillaries. Because of their topographic relations with the new-growth vessels, 
their number , argentophilia and tendency to form spirals, these int imal nerve 
fibers have an evident regenerat ive significance. 
The absence of old or regenerated nerve fibers was constant in scar-
tissue, especially in the wall of cavities in all the 15 cases studied. 
In the granulat ion tissue in scar - t ransformat ion there are aspects of suf-
fering of the nerve fibers, character ized by their rarefac t ion , changes in argen-
tophilia and ball- or c lub-phenomenon. 
The absence of nerve f ibers a t the level of the scar-tissue m a y be easily 
explained when it originates f rom tubercles, p ro l i fe ra t ing and avascular proces-
ses and therefore devoid of nerve fibers. 
Discussion 
The nervous lesions presented here have the same characterist ics as in 
10 cases of d i f fe ren t non-specific pneumopath ias and cancers studied by us 
and not yet published. Such nervous lesions cannot be considered as specific, 
their morphological charac te r being determined only by the dura t ion and 
intensity of the pu lmonary lesions, especially the ulcerat ive ones. They seem 
to be secondary to the local lesions. 
These nervous morphological aspects may be grouped in degenera t ive 
lesions of the nerve endings and nerves (sympathet ic and parasympathe t ic ) 
fol lowed by regenerative processes. 
We shall not discuss here the other nervous lesions met with, i. e. p r i m a r y 
i rr i ta t ion of the nerve cells of the in t ramura l ganglia and t ranssynapt ic modi -
f icat ions of the pregangliar nerve fibers tha t f o r m synapses with the nerve 
cells and their dendrites. 
Nervous degenerative lesions are constant though relatively discreet in 
the b roncho-pu lmonary fo rmat ions near, or a t a dis tance f rom the tuberculous 
lesions. They are encountered in the bronchial nerves, mostly on isolated f ibers 
or segments of fibers and a re character ized by lesions of the myelin sheath. 
These lesions and especially those of its isolated segments m a y be reversible 
in the absence of axonal degenerat ive lesions. 
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10. — Case 1. D r a w i n g s o f serial sect ions of the s a m e p u l m o n a r y artery as in '''S-
A T h e w a l l of the artery is th i ckened by intense p r o l i f e r a t i o n of the intima. The 
intima a n d media are vascular iscd by n e w - g r o w t h capi l lar ies sprout ing from the 
advent i t i a l vessels. In the adventitia there are a l s o m a n y nerve f iber fascic les and 
i so lated f ibers . B. I so la ted nerve f ibers or ig inat ing f r o m the r ichly innervated ad-
ventitia penetrate through the muscular layer of the artery. T h e int ima l ikewise 
presents s o m e nerve f ibers a n d n e w - g r o w t h capi l laries . C , D. T h e same aspects as in 
/} w i t h still more nerve f ibers in the intima. 
T R O I T S C K Y ' S s i lver impregnat ion . 
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Lesions of the axons a re rare. They a re fo l lowed by regenera t ive m a n i f e s -
ta t ions : hyperargentophilia, i r regular th ickening, t endency to f o r m spi ra ls a n d 
ball- or c lub -phenomenon . 
Lesions of the isolated nerve fibers may thus remain w i t h o u t i m p o r t a n t 
func t iona l consequences because of the preservat ion of most of the f ibers of 
these nerves. 
T h e most i m p o r t a n t degenera t ive nervous lesions a re met wi th in necrosi> 
and ulcerat ion. They m a y also be recognized re t rospect ively by t h e intensitx 
ot ne rve regenerat ion in the new-g rowth g ranu la t ion tissue a r o u n d the nec-
rotic and ulcera t ive tubercu lous lesions. 
T h e absence of t h e ne rve f ibers in the scars of the wall of t ube rcu lous 
cavities, bronchi, vessels and pachypleuritis is cer ta in ly due to p rev ious dege-
nera t ive lesions of preexis tent or regenerated local ne rve f ibers. I t is p r o b a b l e 
tha t this denerva t ion has an u n f a v o u r a b l e in f luence on the evo lu t ion of 
non-specif ic and specif ic superadded i n f l a m m a t o r y processes. This m a y there-
fore expla in some pecul ia r aspects of the clinical evolu t ion in m a n y cases of 
lung tuberculosis. 
Nerve regeneration seems to be most f r equen t in lung tuberculosis . 
T h e pa thologica l aspects described in the ne rve endings of the b ronch ia l 
epithelium p r o b a b l y represent an accentua t ion of the normal p h e n o m e n o n of 
pe rmanen t regenera t ion of the te rminal i nne rva t ion at this level, para l le l t o 
regenerat ion of the bronchia l epithelia. Th i s seems to be a general f e a t u r e of 
all the in t r aep ide rmal f ree nerve endings. In this sense, besides e v i d e n t rege-
nera t ive mani fes ta t ions such as hyperargentophilia, f iber - th ickenings a n d p la in 
end knobs, the a r g y r o p h i l e masses lying on the epithelia are of pa r t i cu l a r in te-
rest as they a p p e a r to be the r emnan t s of degenerated end knobs. 
T h e remarkab le dens i ty of the nervous subepithel ial plexus, especial ly 
at the level of b ronch ia l exulcerat ions , l ikewise seems to be of r egene ra t i ve 
na ture . 
T h e mul t ip l ica t ion of sensitive and moto r ne rve endings in the smoo th 
muscle layer, wi th the i r hyperargentophilia, and s imilar mod i f i ca t ions of t h e 
more complex p r o p r i o c e p t i v e bronchial nervous fo rma t ions have the s a m e 
regenerat ive s ignif icance. 
T h e regenerated nerve f ibers of the g ranu la t ion tissue also represent an 
i m p o r t a n t a m o u n t of n e w - g r o w t h nerve fibers. 
T h e richness of i nne rva t ion of the bronchia l wal l consecutive to regene-
ra t ive processes could explain pa r t of the pa thologica l ref lexes o r ig ina t ing 
f r o m the bronchi in lung tuberculosis. Classical researches l ikewise insisted 
upon the morpho log ica l s imilar i ty of nerve regenera t ion and nerve g r o w t h 
processes (CAJAL) and upon the local abundance of enzymes (oxydases - in 
tac t c-cytocbromoxydase - ident i f ied by S C H U L T Z E ' S react ion by G . M A R . -
NESCO). buch tacts h a v e not lost their present d a y interest . They a re of im-
por tance because they indica te t h a t a p a r t f r o m the increased number of n e r v e 
fibers the cha rac te r of the i r func t ion may also su f f e r modi f i ca t ions especial ly 
and clubs abo r t i ve f o r m s of regenerat ion such as sterile end balls 
W e should like to emphas ize the regenerat ive s ignif icance of the mu l t i p l i -
c a r a n of ne rve f .bers in the sheaths of cer ta in pe r i cav i t a ry ar ter ies a n d 
especially w i th in t h e intima. 
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Previously, one of us (ST. N. ) studied the relat ionship between vascular 
lesions in lung tuberculosis and the f requency of right heart terminal insuffici-
ency in certain cases of extensive f ib ro-cav i ta ry tuberculosis. T h e presence of 
the regenerative intima nerve endings in the lung arteries seems to be a mor -
phological a rgument lending suppor t to the existence of a neuroref lex me-
chanism tha t contr ibutes to hypertension in the pu lmonary circulation in 
f ibro-cavi ta ry tuberculosis besides ar ter ial stenosis and obli terat ion due to 
in f l ammatory and sclerous processes. But the exact impor tance of this neuro-
reflex factor seems to be ha rd to determine because ident if icat ion of the intima 
nerve endings is technically d i f f i cu l t . It is also probable that in the fol lowing 
stage of intima sclerosis the regenerated nerve fibers, compressed by connect ive 
fibers, d isappear . 
The great number of regenerated nerve fibers in the pleural granulat ion 
tissue may also explain the pain symptoms so f requent in pleural pa thology. 
In conclusion, stress m a y be laid on the impor tance of lesions of the nerves 
and nerve endings in the lung in tuberculosis, their relation to local in f l am-
matory lesions and possible inf luence on the course of the clinical evolut ion 
and complicat ions of this illness. It seems likely tha t many of the clinical 
manifes ta t ions of lung tuberculosis will be explained by increasing knowledge 
in this field of nervous pathology. 
S u m m a r y 
A h i s topa tho log ic^ s tudy of the nerves and nerve endings in the respi-
ratory t ract in f ib ro-cav i ta ry tuberculosis is presented. The nervous lesions 
were studied in 15 cases by means of T R O I T S C K Y ' S silver block impregnat ion 
in correlat ion to the various i n f l ammato ry specific and non-specific lesions 
identif ied by current methods. 
1. Non-specif ic nervous lesions of degenerat ive and regenerative charac ter 
were ident if ied a t the level of the var ious broncho-pulmonary and pleural 
i n f l ammatory lesions and also at a distance. 
2. The bronchi present: abnormal aspects of the terminal innervat ion of 
their epithelium, chorion plexuses, smooth muscle layer, bronchial nerves and 
neurovegetat ive microganglia. In the non-specific granulat ion tissue regenerated 
nerve fibers are to be found in close relat ionship to new-growth capillaries. 
The nerve fibers are absent in the central par t of bronchial tubercles and in 
scar-tissue. 
3. The pleura shows nervous regenerat ive aspects at the level of the non-
specific granulat ion tissue. The nerve f ibers are absent in the pleural scar-
tissue. 
4. The arteries situated in the immedia te vicinity of a tuberculous cavi ty 
present in one case a product ive non-specif ic inf lammat ion and regenerated 
intima nerve fibers in close connection to the new-growth capillaries or iginat ing 
f rom the vasa vasorum. 
5. The importance of bronchial nerve and nerve ending lesions is empha-
sized in relation to the pathological reflexes originating f rom the bronchi 
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dur ing chronic tuberculosis. The existence of the regenerated int imal nerve 
c-ndings in the per icavi ta ry arteries is a morphological a rgument for a neuro-
reflex mechanism in the appearence of right heart fai lure in f ib ro -cav i t a ry 
tuberculosis, besides ar ter ial stenosis and obli terat ion due to i n f l a m m a t o r y and 
sclerous processes. 
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